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NOVEL ELECTROACTIVE MATERIALS FOR THE TREATMENT OF
POLLUTED WATER

A Proposal for the Research and Creative Experience for Undergraduates
(RCEU) Program, Summer 2020

Faculty Mentor: Tingting Wu, PhD, Assistant Professor
Department of Civil and Environmental Engineering, OKT S243.
Phone: 256-824-6423; E-mail: Tingting.Wu@uah.edu

Adjunct Mentor: Chi Thanh Vu, PhD student
Department of Civil and Environmental Engineering, OKT S204.
E-mail: tv0009@uah.edu

RCEU20-CEE-TW-01

Project Description
Water is indispensable for life. However, water pollution is a serious problem
worldwide. The discharge of industrial untreated water containing heavy metals and
recalcitrant organics has contaminated water bodies and posed threats to the health of
ecosystem as well as human beings. Among current treatment methods, electrochemical
processes have been studied widely due to the advantages of using electron as clean reactants,
high efficiency, being able to be remotely controlled and etc. On the other hand, the
complexity of electrochemical processes demands intensive research efforts before
commercial applications can be applied, where the redox reactions between the electrodes and
electrolytes need to be tuned to favor the removal of target contaminants. A challenge
associated with electrochemical processes is the high energy consumption, which adds up to
the total cost of the treatment. Scientific studies have been devised to increase the energy
efficiency of electrochemical processes, thereby lowering their energy consumption. One of
the common practices to increase the energy efficiency is the addition of ecologically
harmless inorganic salts to increase the efficiency of electron transfer. However, the addition
of a large amount of inorganic salts is impractical for real-life treatment. Therefore, studies
have been focused on the synthesis of new and novel electrode materials with enhanced
electroreactivities or advantageous structural properties that can help increase the treatment
efficiency and lower the energy consumption. The overarching goal of this project is to
synthesize and test novel electroactive materials for electrochemical treatment of polluted
water.
Student Duties, Contributions, and Outcomes:
Specific Duties:
Literature review: The student will review the literature to gain general knowledge of
water/wastewater treatment as well as that specific to treatment of industrial discharged
wastewater and electrochemical treatment processes. It is expected the student will review no
less than 3 journal articles a week.
Electrode material synthesis: The student will also participate in the synthesis of
electrode materials. A graduate student of our research group will be assigned to supervise the
work of the RCEU student. The RCEU student will spend at least 10 hours a week for this task.
Electrochemical experiments: The synthesized electrode materials will be used for
electrochemical experiments. Again, the RCEU student will work with the graduate mentor for
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this task, which may take around 20 hours a week.
Data reporting: The RCEU student is responsible for data analysis for the poster
presentation and relevant data analysis and report of electrochemical experiments.
Tangible contributions: The poster presentation is the priority of the RCEU student. She/he may
also participate in the development of journal articles.
Specific outcomes: The student will gain skills such as electrode material synthesis,
electrochemical experimental setup, chemical analysis, etc. Also, the student will broaden
her/his knowledge horizon including electrochemistry, environmental engineering, and material
engineering.
Student Selection Criteria:
Interested students should have a good background in general chemistry. Knowledge of
water/wastewater treatment is advantageous but not mandatory. Typically, students majoring in
Civil and Environmental Engineering, Chemical and Materials Engineering, Chemistry are
preferred. Previous research/lab experience is a clear benefit. Often, second-year undergraduate
students are able to carry out the work in our lab.
Faculty/Research Staff Mentorship:
A PhD student of the research group (Chi Thanh Vu) will be assigned to supervise the lab
work of the RCEU student. Other members in the group can also provide assistance when
needed. I will setup weekly meetings to supervise the progress of the RCEU student.
Vu has lots of experience in environmental engineering and chemical lab work, and thus as an
adjunct mentor he can help the RCEU student to develop experimental knowledge and skills
needed for the research, which will benefit the student in multiple aspects and make her/him
more competitive if she/he pursues a chemistry-related career in the future. As there are four
graduate students in our group, the RCEU student will receive adequate assistance by means of
communication, discussion, and supervision. Dr. Wu will be in charge of the project and closely
monitor the progress, discuss any problems encountered, and develop future work plan at weekly
meetings. The RCEU student is encouraged to see the faculty mentor for advice and suggestions
whenever needed. Also, as the student is expected to involve in scientific writing of potential
publications. Therefore, her/his scientific writing skills are expected to be improved after the
work in my lab. Upon mutual satisfaction, the student may continue working in my research
group as a student specialist after summer 2020.
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